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mm%] mmm 

[If^^l] UTV> (a) (d) (DUnZ^ft. Zl*mDNAcfi©#M5: 

(b)Il(a) JC«fcoT^Stl«H*«lDNA«^^e>ffiraj|fiSIAdt>^^ 
* H£l&£-t6X3i, 

e>a-y zf5?^ K^n-^jffiiitf *^#r^, KH^&DNAicaw&Ji&jg 

[ft##2] tt&#Mai&&^t?r:#fcDlfA#, DNA^ag&^-tS*©-??** 
ft 1 (CHB«©^^o 

C3f#3®3] **#MSffi^DNA^j6^e>20/<--xj^i^K:ttiK"t*St#^2 

^ l JCiB«0>#8u 

[fNt£-6] X3S (a) iCfcV^T, Ej55#£3t# l/Jf^KHU >g&&#D*.S 

» i izmm<D^m a 
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(b) ^llg|;L#>/\°^fC 

iff ##9 jcga*o^ry h 0 

[M^I^&M] 

[0 0 0 1] 

o 

[0 0 0 2] 

WSlfiS#S(SNP; single nucleotide polymorphism) £ PffcMxSDNA&aSBB^f 

©atV^J^^^ibtlTV^. SNPiit A^30^a*f©^T©^ 

*-l?fe-g>RFLP (restrict ion fragment length polymorphism; fflMMMWiftgi 
[0 0 0 3] 

£3 e>jft*t^5 0 
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( 1 ) PCR-SSCP (single-strand conformation polymorphism) 

. £oiciLtiimmz&}8,Lr=.vM\$, ^^mm^mmiz^Lx^jm^mm^ 
mmtfmt-tZo -r&fc*., pcr-sscp<7d#&&, ?cmmi>t=.2*mj)Mzwk^T 

^ K^aacaca&tc^ttsr ttc «fc »;•. y;i/#T?i#&DNAa:^i*ffi:§^M£.j: 

li, 2*«tDNAS:SS-fe"tS^ 1*<KDNA Ay if Ife-fe LfcV^ rcD^ 
[0 0 0 4] 

[0 0 0 5] 

(2) m&f&mmm&fem 

aiSlffiMSStt PCRifffiLfcDNA«S:»Mi: It, "C^-tC-fr^n 
PCR0D ft X%>£> M&M V > £ Mm** rt^T't^. PCRT* 0§c<2*it V » fcUOObpfc 1 

ril^tfgS. PCRifipiUfcDNA»S:#^PCRtlif«tlSz:^PCRS: 

0 ^©-r^PCRli, -5ffi©^^-rv-(D-^$:ffJM^bT (Ji^«l:l0~l:lO0 
) PCR&ff-2>ii:tcj:oT-*«DNA©iiffiS:ff"2>. 
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[0 0 0 6] 
[0 0 0 7] 

(3) IGCR^ (in-gel competitive reassociation) 

v > *3i3E'ffc©&«*e&DNAWr^'S:^»K:*itt'r* 0 
[0 0 0 8] 

b^lr©giii, PCR-SSCP&J: »J %S 6{C^M^<«J|£Mott£#&-e 
[0 0 0 9] 
[0 0 10] 

[*8 ^ u <fc e> £ i- -5 ] 

[0011] 

*»^#e>iidti*-eK:, ^#:WJCfe^^DNA(Dffi|liraA(CoVNTii«if^ 
««S:^Si:-&i* = *iaDNA*JiS:^S^:S^, £©H#afiDNA#, -£©3*, CD 
ffiU£ 0 j e-UT*|§^#^{i^©j;e)^DNA#M©^m*'^§:^PJLfe 0 
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[0 0 13] 

^ U ^>f -tf - S/ a > Tf# & ft* ^ n - :/©tllftDNA^<D 

[0014] 
[0 0 15] 

HP*., ^WttDNAttr^^ottffi^^v^T^V^DNAJBSflM^&^sli:^^ £ 

CD &>T(D (a) ^e> (d) ©Xg&^if, -*MDNA4»©#®$:mm^§^ 
SB, 

(a) H*«[DNA«^fl:S:^3^ 5jR/S ^ frTtc ^ v , T ^ #fc#3!3M&&-£t? 
-#ilDNA, »-*igDNA©#S[aJfi:S:^tf««lCA>f 3fU ^XfS^iJ if* * 

(b) (a) {CiroT^$tlSH^DNA^^^e>^|BfTO^3f>y^ 
(d) -^DNAfc^LTH^DNASr^LTV^S^Udr^^ btf F^n- 
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[6] li (a) (CfcVNT, MiC5i^ WFS'J>i§iaS [ 1 ) JCfB 

C7) (b) \z&^x, mmm.mz.zyrtvnv'&ik*, zy^vmftMB 

(b) MM**^'^ 

CIO] ia«^>A^I5:^tl)fc«)C9m 55^ WK3V>i> 
[0 0 16] 

(XS (a) ; 01 1 (A) «) „ 

[0 0 17] 
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(single nucleotide polymorphism) *i£ 0 $ P, {ClMtf)|&S#^A£ tlT 
[0018] 

[0 0 19] 

T^^DNAj £l%SB«-f£) „ »«»Zl*«DNAilLTtt, *#lftfC& 

m*.i*. rwttft&m^m %&tidMmmzpcRiz£-3xmmi<f=.i)M7^y*y 

#i|DNA (cDNA) y^if^y h%£f=.*mm(DmMzi*MdM£LX®im?Z>Z£ 
[0 0 2 0] 

m^n^mmkit. wmmzm~&^mvtzz%iMMAx$b-DX : b dna* 

«&^ , *S*MKDNAT*&o't : &.fcV^ i»^DNA©DNA*igtt, L < fcfc¥?f fcDNA 

M-e&3#, -*©«A«^ffiOfe*3eS:*'r5DNA^jg7f*oT : fe«fcV^ 
[0 0 2 1 ] 

[0 0 2 2] 
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[0 0 2 3] 
[0 0 2 4] 
[0 0 2 5] 

#M&cfcVNT r^-y =T5i^ l/*^ K^D-^J fctt, #£DNA©«# 

* >/^^K(Z)#ffltC J: »J««#S(aJtt«:#tfZl2|s:«DNAi:, H^DNA^^f^ 
. lot, *^Klfev>T*U =T3* K?n-:7# r^>f^y 

j. fc't±, ^^DNA&j^fife-f* J:-5tc*U df*^ x/jtrf- K7n-^#, 

«DNA (*JRiB#) t«rt«:lO. it'J^5!^^fK^D- 

«tt#l!»fi:S:^tf*»ri*«DNA(Z)-^©ai:ffi«»«:BB^f«:^"t«=t> 

BP*>, ffiftjffi&A. * y X 9 %VL J: o T««ri#fcDNAfc#fc^MWft &^&DNA« 
«K:feV^TH*«DNAS^J«^*it^HriiT?**jgMtffi»«r*Cft*ltf «t^. 

TA (T^->) , T , G (^T-» , C ©&S|t&S£;B 

[0 0 2 6] 



ffiI2#2 002-3038997 



#2000-386361 



[0 0 2 7] 

»J, ««150^-^«ft, #*U<ttl20/<-*jet|*, S&K:#*L<a:60*-* 
[0 0 2 8] 

T#?3£fc#T?#S. « A «*tsM!£ HffiTCjft ( 32 P, 35 S, 3 H^) , «3fefi*, ft 

[0 0 2 9] 

(Escherichia coli) {C 
RecA#W\°^ft tf&ftffigg (Thermus thermophi lus) , ffi<Z>J»«i|jin8JCfc^T 

, recA3t^jc«fc»j n- K£;ftT v^#$|fgtt# £ y^ny^f 

U ?A • V* 77 S/X>^ (Agrobacterium tumefaciens) , feMM (Bacillus 
subtil is) , ^n7YM-^DhD-7T^ (Methylophi lus methylotro 
phus) , 3 1/51 (Vibrio cholerae) , tf^-f^lT- * >( ? 4 X (Ustilago 
maydis) ,TSRecAS&* SMSftfiJfetf*, ;ft£ „ £ (Saccha 

romyces cerevisiae) ^ H h tC + ZReckMU* yA9 ^H^C5D^|Sf|fl 
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W£ HiHI83s f Cfc »; ff£ ffi 3 *l r ecAit^^-^^-e ^t, RecA * > /\° * fC fC £ V ^ 

Tit; l < Kftffi © t * y mifix*. mm&LK itmu $ & r % j wmtm «b 

#fcDNA/\®*j£# >r > yrttft. * L < KmstiS. 

*©J:^«s^^ K©#!ft LTti, Voloshin et al., Science, Vol. 272, 1996 
: 868-872fc3B*3JhT^«fc©&#ff$~i;#T f £ ( 5 o &£#2§B£ { c;i3 r 

[0 0 3 0] 

U>Bft(dATP, dUTP, dCTP, dTTP, dGTP, ATP, TTP, CTP, UTP, GTP)^^#$-fr 

r -HU >^(ATP-r S), GDP-rS, AMP-PNP) &5 V^*NTP(ATP, TTP, G 
TP, CTP)©#^^ (NTP + Phosphocreatine + creatine phosphokinase) & 

zmvr&z.£WT!%z 0 ±tm-&fo$:&f&-tz>mc.&^T. m*.i*. atp 

«fc o <fc#^Kitt, ATP- r S^Mt^C^Wi L vn d 

[0 0 3 1] 

<fc »;pH&6.5~7.5, L < tt*&7.2tC«fi|f Ufc h V ^M©W^|t5. 
tfUCfcV^. _h!B««rn#&DNA, U if* * l/tf^ K:/n £J:tf*ira 
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[0 0 3 2] 

*§|DNA, jfc j: y j , , Wh7n . LTl^il^ 
[0 0 3 3] 

[0 0 3 4] 

' e» LT3(?«Sti6H*«DNAI4, **** < -^^^^(Sfm 
**DNAJC«H|H»^. * > * L & ttftCDffi&tt & V * o . H**DNA«* 

[0 0 3 5] 

IS (a) fC*S^T, **#ffl»ffit:*tf-*«DNA, «-*«DNA©# 

[0 0 3 6] 



1 2 
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*W»»C;feHTtt, m^T*. Jim (a) (c J: 0 ft* H**DNA**tt 

[0 0 3 7] 

[0 0 3 8] 

-if(proteinase)j , r^**-^ fcfctftfftss^fc*^ , 

[0 0 3 9] 

K^5/;i/«^NU^A(SDS; sodium dodecyl sulfate)^, 

ram* * > ^ & e> - ^ « «rtg * „ 

[0 0 4 0] 
[0 0 4 1 ] 

#:Cg<Z>f|, H*«DNAS:^L*Vx^y = f^^ l/ ^ K ^ n _^ CDK . 
[0 0 4 2] 
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#TT\ SH^DNAJC^ai&Jfi-r (X5g (c) ; gfl 1 (C) $flg) „ 
[0 0 4 3] 

U ^ 2 * b * ^ K □ - yj: oigjg ^ #ffi»«r t? & & v a r £ & v ^ e> „ &&&&& 
#A*fctt^»T?*s*^, *^MK:«*f*-S*y=rs* Utf^K^n-:/ 
±©*ifitt#*:Lfcv%ac, £©»#fc±sj® rffi# WTf<fcv%J ^cHrStis. 

[0 0 4 4] 

*»»Tf**»^JC»«a*l*H*«DNA^, «»We<fcV%*^(c^ 

JiffiStifc. o£y, Mfc*^DNA^(Z)^#^(5fei:^-y^^^i/^-^Ky 

n -^®^lS^S*ffi^*<ffi»«r^*V^*^{C^3ti«H*«DNAT&ofc» 

s-fr^r^^T^^> 0 *»»Tf*«»^K:»*an*s*«DNA*»e»tt*y=r3i' 

* V** b^U-^tmm^ *^i»•C«^V^»^^C^«a*l*H*«DNA^& 
tt*y =T3C^ K^n-^3ttltS«*fc«)©j»»ai©»«*#J3:, h*« 

DNA&«^f ««e&n*«DNA©«S, *y =T* * I/** K^n-^a^S, £J: 
; 0ti*l6DNA©*aSffiW, ine»DNAW©ffi»tt©S ft , £/S*©«/»(Tris«#) 

ot*»**#, ^m^iz^xit. mmz&it&mzz^TM 

*®Tris«ft&Ttf*i:$^vy^^n-^«CH*i|DNA*&»*L^«r<a ! y 

* Tris««fc± tf5 i :jB || LK:<<ftSo ^ oT% .Rv^y^^u^K^n 
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[0 0 4 5] 

S^-U K^n-^&tftffl-r* (If (d) ) „ 

[0 0 4 6] 

[0 0 4 7] 

^•T, SNP<3D#^£S:aj/<fcV^DNAlg«^e>3a:Sn*«DNA (^fc^^DNA) <Z>9f$3 
&fr3. ^DNAti, S6«rn*^DNAS:PCR7?J&i(SLr^CSDNAWf^SMV^*^i:*« 

T^^O^y ADNA&*&Zl;*:t&DNAfcUTft#*S£fc#T?£&. 
*«DNAWT^©-*©i&iCfflafi9)&aSS?US:^tf*U df** l/*^ F-^n-^ 

Miaot, =#PDNAtC*g-£l/fc;*-y ^5?^ l/tf^ F^n - >^<Z)#^*<«ftffi 

$*i£«iir> *e5n*«DNA©^-y dr>t*-i/*-^ F^a -7*£#*i#jT*& 3 dnam 

[0 0 4 8] 
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^'n-^&f^K'tSo *^W©^rl6K:<fcoT, H*«DNAtC|g^«^- U dT^t ^ 
i/*^ K^n-y&MU rf** F7n-:7<z>«tft#Mai&tc 

^"t-5*S<Z)«^&, «WDNAtfi©#S!aJffiOiftS©MS: ! RIS , t*^i:^ 
tJUft^MaJfilC^iS-tSffiBJCA&^^-S^-Urf^^U^F 

[0 0 4 9] 

(a) «fc#M&&£^tr:l#fcDNAJCA>f :/y #>f XfStfU ^ l/ytf- F 

(b) lifflli^y^I 

(Dmmz^ti* (a) , (b) ©«.|i3RicovNT©#iWttS£jcia*Lfca*j , r& 

[0 0 5 0] 

#$8t8©±S3*v Mcli, ffilC3? ^ FHU ffiHSIHifc;*.* 
[0 0 5 1 ] 

[StdfcMl 
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[0 0 5 2] 

TM13 m P 18 RF DNA&0J|5«ipiSnaB IT-fif^fC L fc %(D ^©^iftDNA©^ 

MdMZVT. PBR322 DNA&StfPS^ScalT'E^^ L £ &<D -?"0D^DNACQ 
3it%B&<DmF}ZW^60mer<D* U 3*5* ? l/^-^ K 3 5:ffllLfc 0 y J* * 1/ 

^tf K 1 T44fU 2? (Polynucleotide kinase) £ [ 7 - 32 

P] ATP£ffl^T, 32 P^5'^$r^fiLfeo 1 pmolCD^^- y 3* * l/tf^ K 1 
, 3.0 tig(DRecti#yA?M. 4.8 mM ATP- y S, 200 ng(Z)^|&DNA 20 mM If-^ 

30 mM mmbVX (pH 7.2) tpX% 37 °C T30^^«M L fcfHC 
, 0.5 % (W/Vol) SDS. 0.7 mg/ml ^ n 7^ f--if K £)&0;i. 37°C T30#fOT*S 

^sf-.^ASri: y, *awy rf* ^ 1^5=- Ka^<z)>>y^-;i/£X£g7^ ;i/A± 
{CfH^L^o (A) ©U->l}c^1- 0 F 

[0 0 5 3] 

^* y ^ K 1 5' - agaggctttg aggactaaag actttttcat gaggaagttt 

ccattaaacg ggtaaaatac -3' /IB3?fJ#45- : 1 
rtf-y lx^-^K2 5'- gtattttacc cgtttaatgg aaacttcctc atgaaaaagt ct 

ttagtcct caaagcctct -3' /K^ r J## : 2 

rtf* y rj 5? # \s$r3- K 3 5'- acgccgggca agagcaactc ggtcgccgca tacactattc tc 
agaatgac ttggttgagt -3' /I2#J## : 3 
[0 0 5 4] 

mi (b) it, %.mmz>f)\,*3Li-y*ju?u % K*g&u dna©^k$:sh^ 
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[0 0 5 5] 

±&<Dm&frb. H*«DNA^tCttSJS^fcLTRecA, ATP- y S&fxfolCjN 
££#3*3 fife. 
[0 0 5 6] 

H*«DNA?^J« © IS {C t $ *l -5 * U =f 3? * 1/ * ^ K <D mm <D # ftffi & 
L£ 0 tllftDNA£LTM13 m P 18 RF DNA&ffiT|$$3RSiiaB IT'lSil^C 
*0M«®«&DNA©*«a$ffi©BB#f fc^f-f S60 mercD;*- U if* * U^"^ F 1 , 
2, 4 J3J:tf 5 &fl|«Lfc. ^fU if*.* KttH 2 ±&T?j3*-t «fc "3 fcBB#l 

pj-ijdf?^l/tf F4 5'- tgttttagtg tattctttcg cctctttcgt tttaggttgg tg 
ccttcgta gtggcattac -3' /HJ#I## : 4 

yt"U rf5i# b^f - K 5 5'- gtaatgccac tacgaaggca ccaacctaaa acgaaagagg eg 
aaagaata cactaaaaca -3' /jSB^ r J#^7 5 
[0 0 5 7] 

®2 (b) it. a**.* u % Kjjgftu dna^h^ib^ 

[0 0 5 8] 

jg<_h©iefli^e>, tt^^WA^M^gPfe-eH^DNA^^BrtgT^ 

[0 0 5 9] 

[H£»J3] H#«DNA^fiJtjR/£fc&gfc3*l5, U J S * l/tf* Kffi#[<0 

H#«DNA?gJ&Rf&tC&gfc:*y if 5? * Kffl#J<B&SW«£o^"t<Bfc 
f*&fTofc. «WDNAi:bTM13 m P 18 RF DNA£$J|»i|tSnaB IT? tC L % 
©t, *©*WDNA©5M8ffift©BB#I£#o60 merCD^U rf5t V V^r^ K 1 , £ 

jt^sswDNAco^sio^oftaijSLfc^asaisffi^SB^i&^o^-u zj*^ 
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A) iZBto zSjlZ F<Z>i&mmmZ?k<Z>M i )T*2bZ> ! , 

^ y 9 Utff K 6 5'- tccgatgctg tctttcgctg ctgagggtga cgatcccgca aa 

agcggcct ttaactccct -3' /tt!#l#-£ : 6 

^"U zf>I ^7 l/^*-?- K 7 5'- ctaccctcgt tccgatgctg tctttcgctg ctgagggtga eg 
atcccgca aaageggect -3' /@tl#l## : 7 

^ U zT^J ^ b^-f 5 - K 8 5'- gtagccgttg ctaccctcgt tccgatgctg tctttcgctg ct 
gagggtga cgatcccgca -3' /jSB#f## : 8 
[0 0 6 0] 

ms (b) fammzfhit^vvu^u % kss&u DNAa>^jc&8a» 

[0 0 6 1] 

^ e> 20 K-*zk i*dna& © ft as ic a o e> i: * s «e&DNA<o ffiw S: 

[0 0 6 2] 

o£„ ^«JDNA^LTM13 m P 18 RF DNA&ffiffig&iRSnaB IT'Sil^SC L £ =fe (D 
*©«&DNA©5fc«aJ&0BB^J&#o8O~2O mer<D*V ziyi? V^t^ F&mML 

[0 0 6 3] 

^*y F9 5'- caaagcctct gtagccgttg ctaccctcgt tccgatgctg tc 

tttcgctg ctgagggtga -3' /W3l^^t : 9 

:tf*y rf^# l/rtf"^ Fl 0 5'- ctttagtcct caaagcctct gtagccgttg ctaccctcgt 
tccgatgctg tctttcgctg -3' /HJ#f#-£ : 1 0 

^- y ^ b^"^ K 1 1 5'- ctaccctcgt tccgatgctg tctttcgctg ctgagggtga 
cgatcccgca aaageggect ttaactccct gcaagcctca -3' /j§B#J#^ : 1 1 
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7fr U zi y 9 K 1 2 5'- ctgagggtga cgatcccgca aaagcggcct ttaactccct 

gcaagcctca -3' /BJ#I## : 1 2 

^" U rf 5* # Utf^f- K 1 3 5'- cgatcccgca aaagcggcct ttaactccct gcaagcctca 

-3' /mn^ : 1 3 

[0 0 6 4] 

[0 0 6 5] 

[0 0 6 6] 
g£Sfe« 5 ] H##|DNA(«5:£'[£ 

H*«DNA©*R3cSffiiCoV^TtftltL/fc. SfftDNAi: LTM13 m P 18RF DNA&ftfRB 
HfgSnaB IT'itil^iCLfe^tf)^, *©«WDNA<05fcjgaJfficOffi^jS:^o60 mer 
<&#U l/*^Fl fcESLfc. tfy ^ F&> 32 PT'5' T^fcfl 

SRUfco 1 pmol(Z)^^^* V ziy 9 Isrt-J* F 1 % 200 ng(Z)^^DNA, 3. 0 # g(£)RecA 
4.8 mM ATP-rS, 30mM gfgg h U * (pH7.2) > 20 mM R&vy**/ 
?A#£**l*o £J5?££37 o C"e30^r^MLfe^{C, 0.5 % (W/Vol) SDS, 0. 

7 mg/mi ^a-r>r -r—HK&m*.* 371c T*30#ffi«$B ufc. 7i;-;i/-^nn 

„ 3<Z)£AJCo^T, 251CC1045 k raj««ia«:fTofelfe, %7#n-X 

*<Oj|lg*S:S6 (A) ©l/->l(C^t. 
[0 0 6 7] 

136 (B) ^gm^^l/fcx^^A^a ^ KSfe&U DNACD^JCfctEi* 
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&®S/^;i/gfiS&, BAS2000 Image analyzer"?^ U (Z)$£JH £ 0 7 tC^f 

a 

[0 0 6 8] 

±3B©|g^^e>60 merely =T* * U^-^ K£jgv*fcH;£&CZ>||&£j£<|£W:, 70 
[0 0 6 9] 

S»»&W^fc. *U=f5l^I/*^K3S:Mv^ii:i:, SIWDNAt LTPCR Pro 

duct (a)&^v^fcdi:^t±, mmmsome (a) 1 trass/st:*? 

cjfcc -e®^^M^$:llI9 (A) <£> 1 fc^"f 0 PCR Product (a) ^m^^ 

Z>tc$><D?CRKm\%^ V-i£pBR322 DNA&ft[fiB&&Sca I^-TO L £: £ ^ fC 

"T?SS*a8^Rfl5ffi^JS:%o35-«er©^^>fT- 1 3 — #<BDNA5|c3B©iE 

#l&*>o35-iier(Z>:? , ^>f "7- 2 ifeM^T, lngtf) P BR322 DNA££§M£ IT, 27cyc 
le (98TC-20#, 68°C-5^) T???S£lCf£oTfTo fc. PCRjg&CD-ttfc}:, 1%7# 
n-X>f;b«^^cift$:ffVN, QIAGEN Gel Extraction Kit&jgv^, PCR Product 

[0 0 7 0] 
[0 0 7 1 ] 

y 3*^ # b^*^ K 1 4 5' - aaageggect ttaactccct gcaagcctca -3' 
f : 14 

^-y ri^ 9 l/*?- K 1 5 5' - ttaactccct gcaagcctca -3' /SB#J## : 1 5 
t'Jdf^^l/^-f-Kl 6 5' - agaggctttg aggactaaag actttttcat Caggaagt 
tt ccattaaacg ggtaaaatac -3' /W9^^ : 1 6 

2f* y 3 ~% $ V^r^ Kl 7 5' - acgccgggca agagcaactc ggtcgccgca Gacactattc 
tcagaatgac ttggttgagt -3' /IB?rj#-5f : 1 7 
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^" U ^S^V V^rJ- Kl 8 5'- acgccgggca agagcaactc ggtcgccgca Aacactattc 
tcagaatgac ttggttgagt -3' /WM^k^ : 1 8 

#V X/~t*f- Kl 9 5'- acgccgggca agagcaactc ggtcgccgca Cacactattc 

tcagaatgac ttggttgagt -3' /@2?(I## : 1 9 

#U rf^^7 brtf"^ K2 0 5'- tgcgggatcg tcaccctcag cagcgaaaga cagcatcgga 
acgagggtag caacggctac agaggctttg aggactaaag actttttcat gaggaagttt ccatta 
aacg ggtaaaatac -3' /IB#f## : 2 0 

it U zJ^^ l/^-f 1 K2 1 5'- Ggcgggatcg tcaccctcag cagcgaaaga cagcatcgga 
acgagggtag caacggctac agaggctttg aggactaaag actttttcat gaggaagttt ccatta 
aacg ggtaaaatac -3' : 21 

#V zSz. 9 l/^-f- K2 2 5'- tgcgggatcg tcacGctcag cagcgaaaga cagcatcgga 
acgagggtag caacggctac agaggctttg aggactaaag actttttcat gaggaagttt ccatta 
aacg ggtaaaatac -3' /IH#|## : 22 
[0 0 7 2] 

mmizRiftmw^m^f^. mmmkt.Lxm3 m P is rf dM^mmmMsmBiv 

^ffofe. 1511:01 Otc^f. 
[0 0 7 3] 

^* U d - ^ # U^*^ K2 3 5'- tgcgggatcg tcaccctcag cagcgGaaga cagcatcgga 
acgagggtag caacggctac agaggctttg aggactaaag actttttcat gaggaagttt ccatta 
aacg ggtaaaatac -3' : 2 3 

rtf* y if^^ Urtf*-^ K2 4 5'- tgcgggatcg tcaccctcag cagcgaaaga cagcGtcgga 
acgagggtag caacggctac agaggctttg aggactaaag actttttcat gaggaagttt ccatta 
aacg ggtaaaatac -3' /HJ^J^-Sf : 2 4 
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V^r^f- K2 5 5'- tgcgggatcg tcaccctcag cagcgaaaga cagcatcgga 
acgagggtag Gaacggctac agaggctttg aggactaaag actttttcat gaggaagttt ccatta 
aacg ggtaaaatac -3' /BB#I#-£ : 2 5 

jrV Utf?- K2 6 5'- tgcgggatcg tcaccctcag cagcgaaaga cagcatcgga 

acgagggtag caacggtac agaggctGtg aggactaaag actttttcat gaggaagttt ccattaa 
acg ggtaaaatac -3' /ffl#I#-^ : 2 6 

^"UrT^^ U^"f-K2 7 5'- tgcgggatcg tcaccctcag cagcgaaaga cagcatcgga 
acgagggtag caacggctac agaggctttg aggactaaag actttGtcat gaggaagttt ccatta 
aacg ggtaaaatac -3' /IB?[f§-^ : 2 7 

^UdTjl^ l/^-f - K2 8 5'- tgcgggatcg tcaccctcag cagcgaaaga cagcatcgga 
acgagggtag caacggctac agaggctttg aggactaaag actttttcat gaggaGgttt ccatta 
aacg ggtaaaatac -3' /K#f#-J§- : 2 8 

U zijlt? V^r^f- K2 9 5'- tgcgggatcg tcaccctcag cagcgaaaga cagcatcgga 
acgagggtag caacggctac agaggctttg aggactaaag actttttcat gaggaagttt ccattG 
aacg ggtaaaatac -3' /fB#|## : 2 9 
[0074] 

[0 0 7 5] 

>flJ =T5l ^ K 1 5'- agaggctttg aggactaaag actttttcat gaggaagttt 

ccattaaacg ggtaaaatac -3* /@0^tj## : 1 
>f U # K 3 0 5' - Cgaggctttg aggactaaag actttttcat gaggaagt 

tt ccattaaacg ggtaaaatac -3' /]U#I## : 3 0 

$T U rf 5t # K 3 1 5' - agaggctttg Cggactaaag actttttcat gaggaagt 

tt ccattaaacg ggtaaaatac -3' /WM^ 3 ^ ' 3 1 

$T U if* # l/tf?- K 3 2 5' - agaggctttg aggactaaag Cctttttcat gaggaagt 
tt ccattaaacg ggtaaaatac -3' XM^i^r^ : 3 2 

^■'J 3f?^ btf Fl 6 5' - agaggctttg aggactaaag actttttcat Caggaagt 

2 3 miiE#2 0 0 2 - 3 0 3 8 9 9 7 
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tt ccattaaacg ggtaaaatac -3' /@S#J## : 1 6 

# U 9 V3r=f- K 3 3 5'- agaggctttg aggactaaag actttttcat gaggaagt 
tC ccattaaacg ggtaaaatac -3' /SB#f## : 3 3 

tfU -J 5? ^ b'^-^ K3 4 5'- agaggctttg aggactaaag actttttcat gaggaagt 
tt ccattaaacC ggtaaaatac -3' /@B#f#-^ : 3 4 

;frU rJ* # l/rt^ K3 5 5' - agaggctttg aggactaaag actttttcat gaggaagt 
tt ccattaaacg ggtaaaatCc -3' /I2#I## : 3 5 
[0 0 7 6] 

[0 0 7 7] 

mmms] m.m<DX^ nxotkm 

mWVMHLTM3 m P 18RF DNA£$rj|5£g§^tSnaB IT* Lf^%<Dt. Mm 
fi&DNA©3fe3BWffi©iJ#I£:#o60 merely 3**? I/** Kl &ifLfc 0 ^- y 

1 , 200 ng©#->?fy hDNA, 3. 0 fi gtf)RecA# > A ^ 4.8 mM ATP- 7 S, 30mM 
ftil^'^ (PH7.2) , 20 mM BfSftV^* S/tf ft*. ££^£37 °CT30 

^riMlfet^ 0.5 % (W/Vol) SDS, 0.7 mg/ml -fU 7- J ±-^K ZfiUX.. 3 

7°CT*30ftmuuvt=. o y^J-jv-^nuy^jiA^ia^im^f-Df^^ s-4oo 

MiSO^U ^^^7 V*?- K©Bfc£&fTo£. CKB^SiCov^T, 25 o CT*10^r^© 
[0 0 7 8] 

2f* U r3 5? ^7 ly^-^f- ^ 3 6 5' - agaggctttg aggactaaag actttttcat gCaggaag 
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ttt ccattaaacg ggtaaaatac -3' /IB^J#^ : 3 6 

^ U rf5* V UX'f- K3 7 5' - agaggctttg aggactaaag actttttcat aggaagtt 
t ccattaaacg ggtaaaatac -3' /SB^tJ#-^ : 3 7 
[0 0 7 9] 

[0 0 8 0] 
[MMH] 

£ 0 iOH*«DNAti, 4>fc< fc%40bpgS<Z>:R^DNAtC<fcoT^JS*S££# 
BTiBT?& 5 DNA#M&^t«£&<Z>^DNAM^£&^fc L&^„ £ 

. *B I^Mx. * > A 9 ft iZ J: 5 ^#&DNA7g/£ & ^ L fc ~f n - ^©TODNA'X <Z> 

-IWa^^j #v -tf-s/a ^-e^^ti^^n-ycD^^DNA^c^M 
UfcDNA^Sfcffl&fcifc'ST, «k y MS£K:#3!«:tfeffl"t.5 3 £ # oflB & o 
[0 0 8 1] 

[0 0 8 2] 

SEQUENCE LISTING 



<110> AISIN COSMOS R&D CO. , LTD. 

Kazusa DNA Research Institute 
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Method for detecting DNA polymorphism using 
three-stranded DNA formation technique. 

<130> AIC-101 

<140> 
<141> 

<160> 37 

<170> Patentln Ver. 2.0 

<210> 1 
<211> 60 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artif icial ly 
Synthesized Oligonucleotide Sequence 

<400> 1 

agaggctttg aggactaaag actttttcat gaggaagttt ccattaaacg ggtaaaatac 60 

<210> 2 
<211> 60 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: Art if icially 
Synthesized Oligonucleotide Sequence 

<400> 2 

gtattttacc cgtttaatgg aaacttcctc atgaaaaagt ctttagtcct caaagcctct 60 

<210> 3 
<211> 60 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artif icial ly 
Synthesized Oligonucleotide Sequence 

<400> 3 

acgccgggca agagcaactc ggtcgccgca tacactattc tcagaatgac ttggttgagt 60 

<210> 4 

<211> 60 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artif icially 
Synthesized Oligonucleotide Sequence 

<400> 4 
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tgttttagtg tattctttcg cctctttcgt tttaggttgg tgccttcgta gtggcattac 60 

<210> 5 

<211> 60 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :Artif icial ly 
Synthesized Oligonucleotide Sequence 

<400> 5 

gtaatgccac tacgaaggca ccaacctaaa acgaaagagg cgaaagaata cactaaaaca 60 

<210> 6 
<211> 60 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Art if icially 
Synthesized Oligonucleotide Sequence 

<400> 6 

tccgatgctg tctttcgctg ctgagggtga cgatcccgca aaagcggcct ttaactccct 60 

<210> 7 
<211> 60 
<212> DNA 
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<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Art if icial ly 
Synthesized Oligonucleotide Sequence 

<400> 7 

ctaccctcgt tccgatgctg tctttcgctg ctgagggtga cgatcccgca aaagcggcct 60 

<210> 8 
<211> 60 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificial ly 
Synthesized Oligonucleotide Sequence 

<400> 8 

gtagccgttg ctaccctcgt tccgatgctg tctttcgctg ctgagggtga cgatcccgca 60 

<210> 9 
<211> 60 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Art if icial ly 
Synthesized Oligonucleotide Sequence 
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<400> 9 

caaagcctct gtagccgttg ctaccctcgt tccgatgctg tctttcgctg ctgagggtga 60 

<210> 10 
<211> 60 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Art if icially 
Synthesized Oligonucleotide Sequence 

<400> 10 

ctttagtcct caaagcctct gtagccgttg ctaccctcgt tccgatgctg tctttcgctg 60 

<210> 11 
<211> 80 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artif icial ly 
Synthesized Oligonucleotide Sequence 

<400> 11 

ctaccctcgt tccgatgctg tctttcgctg ctgagggtga cgatcccgca aaagcggcct 60 
ttaactccct gcaagcctca 80 
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<210> 12 
<211> 50 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Art if icial ly 
Synthesized Oligonucleotide Sequence 

<400> 12 

ctgagggtga cgatcccgca aaagcggcct ttaactccct gcaagcctca 50 

<210> 13 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Art if icial ly 
Synthesized Oligonucleotide Sequence 

<400> 13 

cgatcccgca aaagcggcct ttaactccct gcaagcctca 40 

<210> 14 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: Art if icial ly 
Synthesized Oligonucleotide Sequence 

<400> 14 

aaagcggcct ttaactccct gcaagcctca 

<210> 15 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Art if icial ly 
Synthesized Oligonucleotide Sequence 

<400> 15 

ttaactccct gcaagcctca 

<210> 16 
<211> 60 • 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Artif icial ly 
Synthesized Oligonucleotide Sequence 

<400> 16 

3 2 



30 



20 
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agaggctttg aggactaaag actttttcat caggaagttt ccattaaacg ggtaaaatac 60 

<210> 17 
<211> 60 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: Art if icial ly 
Synthesized Oligonucleotide Sequence 

<400> 17 

acgccgggca agagcaactc ggtcgccgca gacactattc tcagaatgac ttggttgagt 60 

<210> 18 
<211> 60 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Art if icial ly 
Synthesized Oligonucleotide Sequence 

<400> 18 

acgccgggca agagcaactc ggtcgccgca aacactattc tcagaatgac ttggttgagt 60 

<210> 19 
<211> 60 
<212> DNA 



3 3 
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<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Art if icially 
Synthesized Oligonucleotide Sequence 

<400> 19 

acgccgggca agagcaactc ggtcgccgca cacactattc tcagaatgac ttggttgagt 60 

<210> 20 
<211> 120 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Art if icially 
Synthesized Oligonucleotide Sequence 

<400> 20 

tgcgggatcg tcaccctcag cagcgaaaga cagcatcgga acgagggtag caacggctac 60 
agaggctttg aggactaaag actttttcat gaggaagttt ccattaaacg ggtaaaatac 120 

<210> 21 
<211> 120 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Art if icial ly 



ffi£E#2 002-3038997 



#2 000 — 386361 



Synthesized Oligonucleotide Sequence 
<400> 21 

ggcgggatcg tcaccctcag cagcgaaaga cagcatcgga acgagggtag caacggctac 60 
agaggctttg aggactaaag actttttcat gaggaagttt ccattaaacg ggtaaaatac 120 

<210> 22 
<211> 120 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Art if icial ly 
Synthesized Oligonucleotide Sequence 

<400> 22 

tgcgggatcg tcacgctcag cagcgaaaga cagcatcgga acgagggtag caacggctac 60 
agaggctttg aggactaaag actttttcat gaggaagttt ccattaaacg ggtaaaatac 120 

<210> 23 
<211> 120 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artif icial ly 
Synthesized Oligonucleotide Sequence 

<400> 23 
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tgcgggatcg tcaccctcag cagcggaaga cagcatcgga acgagggtag caacggctac 60 
agaggctttg aggactaaag actttttcat gaggaagttt ccattaaacg ggtaaaatac 120 

<210> 24 
<211> 120 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Art if icial ly 
Synthesized Oligonucleotide Sequence 

<400> 24 

tgcgggatcg tcaccctcag cagcgaaaga cagcgtcgga acgagggtag caacggctac 60 
agaggctttg aggactaaag actttttcat gaggaagttt ccattaaacg ggtaaaatac 120 

<210> 25 
<211> 120 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artif icial ly 
Synthesized Oligonucleotide Sequence 

<400> 25 

tgcgggatcg tcaccctcag cagcgaaaga cagcatcgga acgagggtag gaacggctac 60 
agaggctttg aggactaaag actttttcat gaggaagttt ccattaaacg ggtaaaatac 120 
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<210> 26 
<211> 119 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificial ly 
Synthesized Oligonucleotide Sequence 

<400> 26 

tgcgggatcg tcaccctcag cagcgaaaga cagcatcgga acgagggtag caacggtaca 60 
gaggctgtga ggactaaaga ctttttcatg aggaagtttc cattaaacgg gtaaaatac 119 

<210> 27 
<211> 120 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artif icial ly 
Synthesized Oligonucleotide Sequence 

<400> 27 

tgcgggatcg tcaccctcag cagcgaaaga cagcatcgga acgagggtag caacggctac 60 
agaggctttg aggactaaag actttgtcat gaggaagttt ccattaaacg ggtaaaatac 120 

<210> 28 
<211> 120 
<212> DNA 
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<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artif icial ly 
Synthesized Oligonucleotide Sequence 

<400> 28 

tgcgggatcg tcaccctcag cagcgaaaga cagcatcgga acgagggtag caacggctac 60 
agaggctttg aggactaaag actttttcat gaggaggttt ccattaaacg ggtaaaatac 120 

<210> 29 
<211> 120 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Art if icial ly 
Synthesized Oligonucleotide Sequence 

<400> 29 

tgcgggatcg tcaccctcag cagcgaaaga cagcatcgga acgagggtag caacggctac 60 
agaggctttg aggactaaag actttttcat gaggaagttt ccattgaacg ggtaaaatac 120 



<210> 30 
<211> 60 
<212> DNA 

<213> Artificial Sequence 
<220> 
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<223> Description of Artificial Sequence :Artif icial ly 
Synthesized Oligonucleotide Sequence 

<400> 30 

cgaggctttg aggactaaag actttttcat gaggaagttt ccattaaacg ggtaaaatac 60 

<210> 31 
<211> 60 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artif icial ly 
Synthesized Oligonucleotide Sequence 

<400> 31 

agaggctttg cggactaaag actttttcat gaggaagttt ccattaaacg ggtaaaatac 60 

<210> 32 
<211> 60 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artif icial ly 
Synthesized Oligonucleotide Sequence 

<400> 32 

> agaggctttg aggactaaag cctttttcat gaggaagttt ccattaaacg ggtaaaatac 60 
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<210> 33 
<211> 60 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Art if icial ly 
Synthesized Oligonucleotide Sequence 

<400> 33 

agaggctttg aggactaaag actttttcat gaggaagttc ccattaaacg ggtaaaatac 60 

<210> 34 
<211> 60 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Art if icially 
Synthesized Oligonucleotide Sequence 

<400> 34 

agaggctttg aggactaaag actttttcat gaggaagttt ccattaaacc ggtaaaatac 60 

<210> 35 
<211> 60 
<212> DNA 

<213> Artificial Sequence 



4 O 
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<220> 

<223> Description of Artificial Sequence: Art if icial ly 
Synthesized Oligonucleotide Sequence 

<400> 35 

agaggctttg aggactaaag actttttcat gaggaagttt ccattaaacg ggtaaaatcc 60 

<210> 36 
<211> 61 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Art if icial ly 
Synthesized Oligonucleotide Sequence 

<400> 36 

agaggctttg aggactaaag actttttcat gcaggaagtt tccattaaac gggtaaaata 60 
c 61 

<210> 37 
<211> 59 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Artif icial ly 
Synthesized Oligonucleotide Sequence 
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<400> 37 

agaggctttg aggactaaag actttttcat aggaagtttc cattaaacgg gtaaaatac 59 



K©5/^^/S:ttffiLfcie<o^ji:t?*«. rm^ (b) «^*«^tcy;i/& 

1/->M: DNAiM X?-A- (0®0;£a6tC"£©-if>f X^B^o ZCDV^ X 
V-fc-tt, ADNAS<HK»^Hind III^-TOb, T4 Polynucleotide kinase^ [ 
7- 32 P] ATPS^VnT, 32 PT'5'^M^Lfc=fotf>-e&3 a ) . 

: 32 ?mm*V 3?.? Fl £^V\ RecAE.fctfATP-rSSrflna.T 

ix^^To fee 

b->2: RecA&flna.fcV^-ejEJS&ff o fcJSWMi, 1/->1£|S1C 0 
b->3 : ATP-7S&JnAfcv^£j£&fTofcJ!^»» 1/->UIC. 
V->4 : RecAilATP-r S&in*fcV^HJ£fcfTo fcEWi 1 
U->5: 32 P«»*Udr5i^ b;*^ K2 &MV^Kj£&f?ofcJSW*L'--> 
1 fclP&E. 

1 fcHC. 

l/->7 : S^DNAfcLT, PBR322 DNASr1WIS»^ScanfflJ»f 

CEJ2] ±«tt2aftlcgmufc«WDNAi:, SDNAfcffi#«*iB^e>4;* 
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01 (A) <DU-> 1 fcHf&jKJfc&^Tpfcfc®. 
l/->2 : 32 P«»^U * K2 &JB V^JSWi, U->lilSH5. 

CH3] ±«tt»»c«Mbfe*»DNAi:, «DNAfcffl*»fc«*I*e>** 

F©i/mMb»?StfeS. Tl* (B) tt, 

01 (A) 1 fcraCSfSSrffofe*©^**- 

l/->2 : *fl&DNA©**10*3fi&35Ufe**»ffi©ffiW«:*)^*U^5l^^ 

l/->4 : ^DNA©*^30^«$:^bfc*Mfe(Z)@H^$:t;^^U^3?^l/ 
l/->5 : eWDNA^^^OaS&JSbfe^jSaS^BB^&feo^UlTJl^l/ 

[@4] ±©lilMfcKfcMbfc««DNA£:, «DNAfcffi«l»fcffi#J**e>fc* 
^U=f5?^l^^^Ki:©^*M#^«^^^^bfcBI^feS 0 Tl£ (A) teH 
*«DNA*5g*S:y^***fi&bfeft, «WDNAi:^bfe«8«^U 3**1/** 

: *U3*?l^*Kl<a5'^i!|5&£20 ■er#tfbfc«»* V * 
* I/** K 1 1 
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&ffl^fcifcJSWM±» 01 (A) (Z)L/-> 1 tmCKfoZftifc^ZiX-?* 
U~y2: 01(A)©l/->lilWC(*Uif5l^ l/rt^ K 1 ■ 

fcSliW-y df*? l/*?- F l 2 fcJgv^EitfMi, u-> l tmv, 

fc«»*U iJ** l/*^- F 1 3 £jgv%fcJEWM*, 1 fcHS. 

U-> 5 : U-y 1 -r^VNfc^-U l/Tf^ F 1 0>5*5fcaB8P&&5O merfljo 

fe«l»^y =TS# l/tf^ F 1 4 &M^fcJSWMi, \y~y 1 ^|S(Co 

6 : U-y 1 T'MVNfc^-y if*? l^f- F 1 ©5'M^5:60 merflf^ 

*y rfs* Kfc©ffittW&&«5£WK:5*bfcB-t?&£o 

F_fctf> fGj rcj (i, m<±(Dmmmk(Dm^(D^X'BLr^m.mMizM 

CD^JCT'&So TS*f (B) tt, (A) \znmht=.>f)v^^v^ 

: tf'J J** l/tf-^ Kl&Mv\ MS (25°CT*10£0 £?To£ 0 

L/->2 : MS (65°C, 10#) bfci fcJSWMi, b->l£|SIb\ 

U->3 : i^l (70-0, 10#) b£3£J^Mi, l/->lil|SIba 

l/->4 : MS (75°C % 10#) bfcZli:J£WU±» i/->ii:HC. 

l/->5: MS (80°C, 10#) bfcifcJgWMdU l/->l£|WJb„ 

i/->e : MS (85°c, io#) LfcztPMt. u-y 1 tmc a 

\s-yi : MS (90°C, 10#) bfeiiUSWi, Iz-^lfcHD. 
l^->8 : MS (95°C, 104» bfedfc'^tt, U->l£|WIb 0 
b->9 : ^- y F 1 6 £M V^z: £;Ji*:?f*y:, 

U->10: *y rf*? l/ytf- F 1 6 fcffl^fer. £J£W±, l^- > 2 £ |U b\ 
u-yii: *-y if* ? is*?- F l 6 &JBv*fe££jgWM£, 3 fc^fC. 
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1/->13 : tf'Jif^l/^Fl 6 £JBV^£££W&, b-^5^|HDo 
l/->14 : tf'J zT^t/^Fl 6 £J§V^^£&W«, I/- > 6 tm C = 

i/->i5 : #y if*? f i 6 fcigv^^j^te, v-yitmv. 

U-y 16: ^Uzf^c^ l/^-^Kl 6 £MV\fcr £JSW*> I/- > 8 £ 1% 
l/->17: 1 pmolCD^^-U l^^-^ Fl, 10 pmol(D*^^- V 3% 

?l/;f^F2, 100 ng£>M13 mpl8 ssDNA, 4.8 mM ATP- 7 S, 30mM WW. h U * (P 
H7.2) , 20 mM Mx^* ^ 9 *l£&£5?&£37 ^Ct'30^rMlfct 
{C, 0.5 % (W/Vol) SDS, 0.7 mg/ml^D^ :J--ifK £#0;t, 37°C^30^rWM 
U£„ ?<D&V>mm$, V- y 1 £ HCiRjSSrffo 

1 8 

l/->19 
U->2 0 

2 1 
2 2 

l/->23 
[H7] 



MS (65t\ 10#) Lfc^fcJSWM*, U->1 7i:|^C 0 

MS (70°C, 10#) LfcifcJgWMi, t/-> 1 7 fcRC. 

MS (75TC, 10#) LfcdfcJeitfMi, l/->17tHC. 

MS (80°C. 10#) Lf=.Z.£&>ft&, l/->17tHl3„ 

MS (85°C, 10#) LfertMtt, 1 7 tlUCc 

MS (901C, 10i» UferilJ^^li, 1 7 

fcHWU 1/** ^ihhOi/if'rA/BM^ BAS2000 Image 

(°C) H^rttl/->1~8, M^^«^->9~1 6, Alil/- 

> 1 7~2 3 ©Jg^a^-r. 

[0 8] Ig^JC^MLfefillftDNA (PCRjgift)i:, £DNA£*B»WJfcBB#Ifre> 

*^K±© r Aj , rij , tgj rcj j£, iff^_t©««DNA<z)H*«)i:^ 
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m 

tam*, me is-y i tmc a 

l/~>3: ytV tlTLV U^^ F 1 8 SrM^fei £VMZ. ls-y 1 tmV, 
l/->4 : *V3*9 l>7t* Fl 9 *m ^t=. Z tumt. 1 tmt. 

v-y5 : s-4oo^e>*^i»©afef^tc«fcy*Mjts©^*y ^51^ K&Bfe 

£l/fctfe, MS (70°c, 103) i, u->ii:BD. 

l/->6: MS (70°C V 103) IfeiJiMlt I/->2t|fC. 
l/->7: MS (70°C, 103) UfciiUJWM*, l/->3fcMU. 
l/->8: MS (70°C, 103) bfeifc^tt, l/->4fcRC. 
U~y9 : (8013, 103) Lf=.Z.£VMt. 1/->UHC. 

I/->10 : MS (80°C, 103) Lf=.Z.£M&, ]s~-y2Z.mV. 
U-yi 1 : MS (80°C, 103) UfcltTOt 1/->3£|^D 0 
l/->12 : MS (80°C, 103) LfcZt^mt. 4 £Rf C. 

U-y 1 3 : U&DNAfc LT:79>f V-3 £ V- 2 fC J: -d X% £>*lSPCR 

Product (b) V^rtJ^?M£» 

1/->14 : *y 1/^5=- F 1 7 &;gv*fcz: iUSWMi, l/->13hH!|C 

a 

l/->15 : tfU zSjlV F 1 8 £M^fe3£JW*M±* l/->13fcRC 

o 

1/->16: 7tV F 1 9 U->13£|!?£ 



u- 


> 1 7 : 


MS 


(70°C, 


103) 








v- 


y i 3 unco 


l/- 


> 1 8 : 


MS 


(70°C, 


103) 


hit 






u- 


y l 4 i:i^c 0 


l/~ 


>19 : 


MS 


(70°C, 


1030 


hit 






V- 




u- 


> 2 0 : 


MS 


(70°C, 


103) 


hit 






V- 


> 1 6 £|1JC 0 


Ix- 


y 2 1 : 


MS 


(80°C, 


103) 


L£ 






V- 


> 1 3 iilWIC 


b- 


>22 : 


MS 


(80°C, 


103) 


L£ 






V- 


> i 4 fcrac 


U- 


> 2 3 : 


MS 


(80°C, 


103) 


ht=. 






l/~ 


> 1 5 ililfCc 


U- 


> 2 4 : 


MS 


(80°C, 


103) 


hfc 






u- 


> l 6 
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l/~y 2 5 : @GfrDNA£ Lt^7^T-4 £^"9>f V- 2 fC J: o T# £ *l£PCR 

product (^zmwr-ztixfriz, is-ymmv, 

o 

U->2 7 : tf'J ^2 ^ brt^ K 1 8 £MV^i£^&, l/->25i:|UC 

o 

U->2 8: *V VHr^ K 1 9 £M ^ £ £W±, l/->2 5fcHD 



l/->29 : (70°C, 10#) 

l/->3 0 : mH!M (70°C, 10#) 

L/->3 1 : (70°C, 10#) 

l/->3 2 : mt&m (70t:, 10#) 

l/->3 3 : mWtM (80°C, 10#) 

l/->34 : (80°C, 10#) 

l/->3 5 : Mt&M (80"C, 10#) 

l^->3 6 : (80°C, 10£0 

U->3 7: ^iftDNAi: lt^5-f > 
Product (d)*m^tcZ£Uft\Z, 1/ 

l/->3 8: ^-'J J^^btf Fl 



LtcZilPMZ, l/->2 6tHC. 

ifcrtpm 2 8 hisjc 

- 5 i^7^V- 2(C J:oT?#£>*l£PCR 

-y l 15- 

7 SffiV P->3 7£|S|£ 



l/->3 9: tfU ~3-%>7 V*?- K 1 8 Zm^tcZ HSkfttt. I/- > 3 7 £ |w| C 



l/->40: tfU if** l/tf^ K 1 9 Zm^fcZZMfUZ. U- > 3 7 £ |S| C 



U->4 1 
U->4 2 
b->4 3 

l/->45 



mum (7o°c, io^) ufe. 

MS (70°C, 10#) Lfe. 

(70°C, 10#) bfe. 

(70°C, 10£0 Lfc. 

MS (80°C. 10#) Lfe. 



£&?Mi> 3 7 iHSJC 

fc£WMi, U-> 3 8 illUCo 

iuewM*. p->3 9 nmv. 

.iU6WMi> U->4 0 trau. 



4 7 
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V-y4Q: Mf&M (80°C, 10#) LtcZtEMlt* v-y 3 8 
l/->4 7: Ma (80°C, 10#) t,£3£J»ii, U->39£i^£ 0 
b->4 8: Ma (80°C. 10#) L£Zl£J£Wi, U->40^iC„ 

1/->1 : tfU =f5t ? UtT-^ F2 0 & # ^ £ Jgtfl-fck gjgftl 6 0 0 6 © 1/ 



i/-y 2 

3 
4 
5 

U-> 6 
7 

V-y 8 
9 
1 0 

b-> 1 1 
1 2 
1 3 
1 4 
1 5 
1 6 
1 7 
1 8 
1 9 

\y-y 2 0 



#y J** F2 l Sfll^fcifcjgWM*, v-y i fcHC. 
a-y if?? i/*?- K2 2 zm^tcztMit. is-yitmv* 

rtU =T5t ^ F2 3 fcJSv^iiUJJMtt, 

*U 32* F2 4 fcJSUfciilJ&WMi, tmU. 

#U F2 5 ^m^tczt&frte., u-y 1 tHC. 

tfU 3X9 1/*? F2 6 SrJBUfcifcJBitfMi, I/- > 1 tm Co 
#y :f 2? i/*^ K2 7 &JBv^£fcJSWMi, 
*U 3% 9 \s*? F2 8 1 fcl^LJo 

V*? F2 9 SJSV^fcClfcJeWMi/ 1 hmZ< 

Ma (so-c, io#) ufcifcjgt*"*, 

MS (80°C, 10#) L L/->2^|«IDo 

Ma (sot;, ioao is-ystmv. 
Ma (so°c, ioao Lr=.ztp^\t. u-yitrnv* 
MS (soic, io#) Lfc^£j^*m> u->5i:rac. 
Ma (8o;c, io#) LtcztPMt. u-yetmVo 

Ma (801C, 10#) LfcifcJSJWWU b->7^|lJD 0 

Ma (80°c, io#) Lt=.z.£PMte, u-y8tmtt. 

Ma (80"C, 10#) Lf=.ZL£&m$. U-y9tmCo 
Ma (80TC, 10#) L£r£J«?m, 1 0 £HHDo 
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[011] *»W©tftffi*«SS«^WK:^LfeHT?**. 

:J3* Ft(Z)M§l:I^Wi:^tfeiT'fe§. *'J =T5t ^ Vtf 

^K±© rcj 3EJ|©&S&ffl*fttK:j*1". (A) »H#aRDNA*3&tt& 

fcffibfcBSi©3M;T?*S„ (B) li, «^tac|&||JC^-n/S:a:^*?9A^nv 

i/->l : HS£M6tf>E}6tf>l"-> l araC/KJcB&frofeJg^&^t*. 
i/->2 : ;*y 3*2 i/** K3 o &Mv*fc;i££**Mi, i/-~yihmv 0 
l/->3 : Tf-'J iJ** i/tf^ K3 1 Zm^ttZtEMit* U->UHC. 

i/->4 : *-y rf*# i/*-^ K3 2 &m^fcz.k.&>ftiz* i/-> i amis. 
u->6: #y u*^K3 3 feffiv^ifcewM** u->i£isib\ 

l/->7: #y l/tf^K^ feffiV^ifc^H:, l/->li:RfU. 

l/->8: *y =f5C 4r l/^K3 5 £JBV^£fcgltfMi, 
l/->9 : MS (70°C, 10#) LfcriUSWMi, 1 iHHC. 

U-yi O: MS (70°C, 104)-) bfertJK^li, b->2fc|pJC. 
1/->11 : MS (70°C, 1030 LfcdfcJgWMi, lx — > 3 traCo 
l/->12: MS (70°C, 10#) Ife^tTO, l/->4£|SJb\ 
l/->13: Wk9StM. (70°C, 10£O L,fcd£JBWM*, 5 i: HE. 

b->14 : MS (70°C, 1030 Lt=.Z££M$. l^->6^|Hb\ 
l/->15: MS (70°C, 10£0 LfcZ.£.£km*. b - > 7 £ |WJ b\ 
l/->16 : MS OTC, 1030 Lfe£i:J£iWWu l/->8 tlPItJ. 

[013] ±SteiOfc{CftMbfe««rD}tA^ gKDNAi:*Biim&gJ#I;fre>fc 
S^y if** KiKJDffiaW^S^fiOJCasLfeH-e**. f»& (A) i£H 

#&DNA#j£#&^;i/«&**frUfeft, *»DNAfcjg^Ufe«SR* y zlztri/** 
K®2/^;i/&tfcfflLfcl£©^JtT?».6. (B) ii, maUfcl&ffeiC^&x 

1 ££t>*2 : HI£M 1 ©0 1 1 £.mV. 
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u-y i tHC. 

i/->6: MS (70ic*?io# 53) L£r £J5Wiu-> i £W5. 
v-yi : MS (70 o c-eio#&g) bfcr iu^&w-^ 2 

l/->9 : MS (701CT?10^ia) L ^ £ JS^M* U - > 4 £ IH £. 
l/->10 : MS (70lCTfl0^ia) Lfcriu^&u-^sinnoc 



5 0 
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[013 

M13mp18RF 
nt. numbers 

SnaB I Sna\ 

5' 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 n yi 1 1 1 n 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 



1270 1329 121 

pBR322 
nt. numbers 

Sea I Sea I 

$ 1 1 1 1 1 1 1 1 1 1 1 m j 1 1 1 1 1 1 1 j 1 1 1 1 1 i ^gfl 1 1 1 ■ ■ ■ I ■ 1 1 1 ■ 1 1 1 g: 



3845 3904 3846 

3 . 5 - r-t&tw mm* 3 

A B 

M 12 3 45 6 7 M12 34567 



#2000-386 3 61 



[02] 



M13mp18RF 
nt. numbers 



SnaB I 



5* 
3" 



SnaB I 

-3* 
"5 1 



1270 



1329 



3*- 



-5" 



1210 

5' — 



1269 



* 3' 



B 



M 1 2 3 4 



(Kb) 



23.1- 
8.4- 
6.6- 
4.4- 

2.3- 
2.0" 



0.56 
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^2000-3 863 6 1 



[03] 



M13mp18RF 
nt. numbers 

SnaB I 



5' 
3* 




TT 



1329 
1338 
1348 
1358 



-5' 



-5' 



3- 



3- 



SnaS I 
3* 
-5' 

I 

1269 



r mm* 7 
rmtja'wwr 8 
r mm* 9 
r^mrjmfy 10 



B 
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[04] 

M13mp18RF rrt. 
numbers 



SnaBi 



SnaBi 



5' 
3" 



1270 



3.*- 
3 U 
3 U 
3" 
3 L 



I 132S 



my 
- 5' 



1349 
1329 
1319 
1309 
1299 

1289 



■5 1 



5* 



-5' 



1269 



r ttswmm* 12 
. r nmr mm* 13 

rwpimmv is 



B 
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CH5] 



■3' 



5'- 



3 3' 




E*IDNA ( I M) 



3' 
5' 



3' 
5' 



3- 



TTTTT 



3' 
5' 



= *0DNA (El) 



5 
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[0 6] 

M13mp18RF 
nt. numbers 



SnaBI 



5' 
3' 



SnaB 



■ ■ ■ ■ I I ■ ■ I ■ ■ I I ■ ■ I ■ ■ I ■ ■ I ■ ■ ■ ■ ^j^y ■ i i i I ■ I ■ T1""Fr g' 



1270 1329 

3 . q — 5 . r nvPn'MMfy 1 

3' C 5' TttvMl' MVtfy 16 

A B 



Ml 2 345678 * 



231- 
9.4- 
6.0- 
4.4- 

2.3- 
2.0" 



0.56" 



(kb) 



23.1" 
9,4- 
6.6- 
4.4- 

2.3- 
2.0" 



0.56- 




M 9 



10 11 12 13 14 15 16 M * 10 H" « 13 14 15 16 

, : J maMMMMa easa^ 





M 17 18 19 20 21 22 23 



M 17 18 19 20 21 22 23 



(Kb) 





6 
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25 65 70 75 80 85 90 
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[0 8] 



pBR322 
nt. numbers 



S'm 

3'. 



•3' 
■5' 



3845 



3904 



3846 



PCR Product (a) 



5'- 

3'n 



■■■■^■■■■■■■■■■■■■■■■■■■■■'/'■■■■■■■■l 



3845 



3904 



■3' 

I 

3846 



PCR Product (b) 



hi 



3845 3904 



■■■■■■■■■■■■■■■■■■■■■'/^■■■■■■■ B| 



• 3' 



-g. PCR Product (c) 



3846 



IV 




■■■■■■■■■■■■■■■■■■■■■'/^■■■■■■■■l 



•5' PCR Product (d) 



3846 



3' G" 

3' A- 

3' C- 



-5- r waw iMttv 17 
-5- 'J a* mm* is 
-5- r **•>*!) a* mm* 3 
-5- rtvAWunn' 19 



8 
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37 38 39 40 41 42 43 44 45 46 47 48 M 37 38 39 40 41 42 43 44 45 46 47 48 
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[010] 



M13 mp18RF 
nt. numbers 
SnaB\ 






SnaBI 


3< I 111 III (INI, 


iiiniiun 


i n i/jrl 1 1 1 1 1 1 1 1 1 1 1 




3" 


5' 


7 tMVWJMfV 


20 




5 . 




21 


o- c 




7 t$vt s )2* JbMfV 


22 




5' 




23 


3' G 


5* 


r wtn'jMfv 


24 


3' G- 


5' 


r twtvyjMfy 


25 


3 . 


-G 5' 




26 


3* 


G 5' 


7 t*vP)l' WtfV 


27 


3' 


G — 5* 


7 WW MMtV 


28 


3' 


G5' 




29 



M 1 2 3 4 5 6 7 8 S 10 11 12 13 14 15 IB 17 18 18 20 




M 123456788 10 11 12 13 14 15 16 17 18 18 20 




ffill^ 2 0 0 2 - 



3 0 3 8 9 9 7 
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[011] 

3" 



5 7a -7 3 



r 



r 



« RecA^W^ 



RecA/^a-T/Jt 



^-^y h 1 



3* 



5' G»« — «3* |'3Hj3 

RecA^/P-y« h 2 




5'- 
3'f 
3' 



5* 



— 1 I I 



_c_ 
~g" 



;s' u i i i i i i 



3 1 



(A) 



(B) 



(O 




3' T 



3' 



T 5' 



5'- 



5'-n-[A 



1 1 
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[01 2] 



M13 mplSRF 
nt numbers 



SnaB t 



5' m 
3' 



.5" 



3'- 



3*-C- 
3' — 
3 — 

3' — 
3'— 
3'— 
3' — 



■5' 
■5* 
•5" 
•5' 
-5' 
-5' 



-C— 5' 
— — C5* 



rnyw umv 30 

f* **y*'l3* *ft>*f K 31 

r tfyf'jrmtn' 32 

f JMfK 33 

f t¥/P}2' MMfr 34 
T MtfY' 35 



6 



9 10 11 12 13 14 15 16 





£B$Ef# 2 0 0 2 - 



3 0 3 8 9 9 7 
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[HI 3] 



M13mp18RF 
rrt. numbers 



SnaB I 



5 f 
3* 



1270 



SnaB 1 

3' 
5' 



1329 



3 1 - 



3~ 

3 1 - 



-5 1 ftt^'jrj^WK 36 



-s' r 16 



3'- 



**'>*93 # ?>W*fK 37 



M 1 2 3 4 5 



6 7 8 9 10 



B 



(kb) 



23.1- 
9.4- 
6.6- 
4.4- 

2.3- 
2.0- 



0.56- 



M 1 2 3 4 5 



6 7 8 9 10 




1 3 



2002-30389 9 7 
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mm: 

fttfU 3** Utf^ K^n-^e>fiP^WH*^DNA&^L, &H#£DNAtt, 
RecA # > A° ? St £ l& v ^ « IC H*«DNA*3i ZmW^Z* 

fc, s*«DNA«»©«5S*ttKi*sasaEfl:38<*C*ii:«:liffi^fe- 
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m M A 



gfj§-^ (5 9 3 0 4 3 2 0 0) 
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